Renal cell carcinoma (RCC), which accounts for about 90% of tumours originating from the renal parenchyma, has characteristics unique among malignant tumours. First, more than 50 cases of spontaneous regression have been reported (Freed et al., 1977) , an incidence that is remarkably higher than that seen in other malignant tumours. Second, RCC shows a relatively high response to adoptive immunotherapy with lymphokine-activated killer (LAK) cells (Rosenberg et al., 1987) and also to certain cytokines such as interferon alpha (Krown et al., 1987) . It is also known that tumourinfiltrating lymphocytes (TIL) obtained from RCC tissue are able to lyse autologous tumour cells after culture with IL-2 (Belldegrum et al., 1988) . In the light of these findings it seems that the immune system influences the behaviour of RCC cells in vivo.
Major histocompatibility complex (MHC) class I antigens, composed of highly polymorphic glycoproteins associated with beta-2 microglobulin (p2m), are expressed on virtually all nucleated cells (Daar et al., 1984; Natali et al., 1984) . MHC class I molecules has been shown to act as restriction elements for the lysis of target cells by cytotoxic T lymphocytes (CTL) (Zinkernagel & Doherty, 1979) . In a murine system, it was demonstrated that loss or reduction of class I molecules on tumour cells decreased their susceptibility to lysis by CTL (Bernards et al., 1983) . Some reports have also described remarkable reduction of class I antigens in poorly differentiated tumours (Momburg et al., 1986; Moller et al., 1987) , a highly malignant type of human tumour (van den Ingh et al., 1987) and also in tumour cell lines (Doyle et al., 1985) . MHC class II molecules are known to function as restriction molecules for the provision antigen fragments to helper T cells by antigen-presenting cells (Benacerraf et al., 1981) and also to be responsible for allograft rejection. Some kinds of class II-positive tumour cell line are reported to stimulate proliferation of alloreactive T cells in the mixed lymphocyte reaction (Fossate et al., 1984; Sakai et al., 1987) , and to induce cytotoxic T cells against class II antigens (Pfizenmaier et al., 1985) . However, in situ studies on class II antigens of human tumour cells have produced rather confusing results. Some studies have indicated a correlation between reduction of these antigens and tumour malignancy whereas others have shown that an increase of the antigens is related to tumour progression (Broker et al., 1985 Immunoperoxidase staining Immunoperoxidase staining was performed using the streptavidin-biotin bridge technique (Bonnard et al., 1984) . Serial sections prepared in a cryostat were air-dried for 30 min and fixed in cold acetone for 10 min. After rehydration with PBS, the sections were incubated in PBS containing 20% normal sheep serum (Antibodies Inc., Davis, CA, USA) for 30 min and endogenous biotin was blocked using an Endogenous Biotin Blocking Kit (Vector Laboratories, Burlingame, CA, USA). The sections were then incubated with mouse monoclonal antibodies for 60 min followed by incubation with biotinylated sheep anti-mouse immunoglobulin (Amersham International, Amersham, Bucks, UK) diluted 1:100, containing 20% human type AB serum (Biological Speciality Co., Lansdale, PA, USA). Subsequently, they were incubated with streptavidin peroxidase (Amersham) diluted 1:200 for 45 min. Each step was followed by washing in PBS with three changes of buffer.
Finally the sections were immersed in 0.05% diaminobenzidine (Sigma Chemical Co., St Louis, MO, USA) and 0.01% HO, in 0.05 M Tris HCI buffer for 3-5 min to visualise the reaction products. After washing in tap-water, some specimens were counterstained with Mayer's haematoxylin and mounted with Eukitt (0. Kuldler, Freiburg, FRG) after dehydration in a graded ethanol series and xylene. As negative controls for MHC antigen staining, serial sections of tumour tissue were stained with the same subclass of monoclonal antibodies against a variety of immune cells as described previously. As positive controls for class I antigens, the staining patterns of endothelial cells, fibroblasts and macrophages were checked, and for those of class II antigens endothelial cells and dendritic cells were examined.
Evaluation of staining
After reaction with either anti-class I or II antibodies, the tumour tissue showed various staining patterns. The degree of positive staining of tumour cells, which were distinguishable from non-tumour cells, was expressed as the approximate percentage of positive cells. For quantitative analysis of TIM, five fields were selected randomly and TIM were counted in serial sections at a magnification of x 100 using a microscope equipped with a graticule (0.25 mm square, Olympus, Tokyo Age   58  60  76  62  62  56  34  78  51  65  59  36  38  56  55  70  54  51  58  48  65  53  64  71  60  71  76  53  68  76   TNM   classification   T2N0M0  T2NoMo  T2NoMo  T2NoMo  T2NOMO  T2NoMo  T2NoMo  T2NoMo  T2NoM,  T2NOM0  T2NoMo  T2NoMo  T2NoMo  T2NOMO  T2NOM,  T3NXMI  T2NOM,  T2NoMo  T3NoMo  T3NoMO  T2NoMo  T2NoMo  T3NXMj  T2NoMo   T2NoMo   T3NoMo  T3NoMo  T2NoMo  T3NOMO   T3NoMo   Grade  2  2   2   2  2   2   2   2   2  2  2  2  2  2 (Figure 3a-d 11  100  12  5  13  100  14  100  15  100  16  100  17  80  18  100   19  100  20  20  21  90  22  100  23  90  24  25  25  100  26  100  27  100  28   100  29  100  30  100   B2M  100  100  100  100  100  20  20  100  100  100  100   5  100  100  100  100  80  100  100  20   90   100   90   30  100  100  100  100  100  100   DR  50  80  80  100 (Zinkernagel & Doherty, 1979) . In this connection, it is interesting that the degree of expression of MHC class I antigens is closely related to tumour growth in vivo (Tanaka et al., 1985) and susceptibility to lysis by CTL (Bernards et al., 1983 (Waner et al., 1982) , is decreased in proportion to increased expression of class I antigens on tumour cells (Piontek et al., 1985) . This fact seems to contradict the susceptibility of RCC to CTL lysis, although it might contribute to the proportionally greater percentage of metastasis of RCC among all other carcinomas (Mostofi & Davis, 1984) .
Previous reports showed that reduced expression of class I antigens was inversely correlated with the degree of differentiation in some types of tumour (Momburg et al., 1986; Moller et al., 1987) . Although no relationships with grade and TNM classification, or with the age and sex of the patient were found, a lower degree of expression was observed in the granular cell type than in the clear or the mixed cell type. This result is intriguing because the granular cell type has often been reported to have a worse prognosis than the clear cell type (Murphy & Mostofi, 1965 whereas class II antigen expression increases with disease progression in malignant melanoma (Brocker et al., 1985) . In the present study, no correlation was found between HLA-DR, DQ, DP expressions and clinical and histopathological features, and it was concluded that MHC antigens were expressed with the hierarchy: class I antigens, HLA-DR, DP, DQ. This hierarchy was also reported in a study of gastric carcinoma (Sakai et al., 1987) , although its significance was not clear. Recently, TIL were demonstrated to have stronger ability to lyse tumour cells than lymphokine-activated killer cells (Rosenberg et al., 1986) and they have been used for adoptive immunotherapy (Kradin et al., 1989) . TIL of RCC have been examined to ascertain their effect, and they were reported to have a potential to lyse autologous tumour cells after culture with interleukin-2 (Belldegrum et al., 1988) . It was also reported that TIM, which were composed of T cells and macrophages, frequently infiltrated into RCC (Heinemann et al., 1987) . In the present study, lymphocytes and a smaller number of macrophages were shown to infiltrate into RCC tissue in various patterns, and it was also demonstrated that lymphocytes consisting of T cells and CD8-positive cells were the dominant population in 20 out of 23 cases. In the remaining seven cases, we were unable to detect more than 10 TIM per field. Interestingly, in four of these seven cases with a smaller number of TIM, the tumours showed reduced expression of class I antigens and the numbers of TIM were significantly lower in all cases with class I reduction than in those showing normal class I expression. These results suggest that the expression of MHC class I antigen on RCC might influence lymphocyte infiltration into the tumour.
In this study, class I antigens were found on most of the RCC cells in 25 out of 30 cases, and the intensity of expression was comparable with that seen in renal tubular cells. These results indicate that class I antigen expression is more preserved in RCC cells compared with other types of cancer. This would seem advantageous for the host's immune system against the tumour cells, since CTL are known to lyse class I-positive tumour cells, and this might be related to the higher rate of spontaneous regression in cases of RCC (Freed et al., 1977) . Furthermore, the greater degree of reduction of ,,|,.fe,~' ... class I antigen expression in the granular cell type, which is reported to have a worse prognosis than the clear cell type (Murphy et al., 1965) , is intriguing. TIM were significantly fewer in cases showing class I reduction than in those with normal class I expression. Since our studies on TIM subpopulations showed that CD8-positive T cells predominantly infiltrated in most cases, the degree of expression of MHC class I antigen on cancer cells is considered to influence the host immune responsiveness against RCC.
